Analysis of the monocyte chemotactic response to lysophosphatidylcholine: role of lysophospholipase C.
Previously, we reported that lysophosphatidylcholine (lyso-PtdCho), a component of oxidized low-density lipoprotein, was a monocyte chemoattractant (M.T. Quinn et al. (1988) Proc. Natl. Acad. Sci. USA 85, 2805-2809). Monocyte chemotaxis was also stimulated by lyso-platelet activating factor but not by platelet activating factor itself. In the present studies, we used other analogs of lyso-PtdCho to determine structural and metabolic features required for chemotactic activity. Although both D- and L-lyso-PtdCho stimulated chemotaxis, suggesting a lack of stereospecificity, studies using propanediol and ethanediol analogs of lyso-PtdCho suggested that a free hydroxyl moiety or an ester-linked fatty acid vicinal to the phosphocholine group of the lysophospholipid was required for the expression of activity. Incubation of [3H]choline-labeled lyso-PtdCho with monocytes resulted in the formation of labeled PtdCho, glycerophosphocholine (GPC), phosphocholine, and free choline, while resident peritoneal macrophages, cells which we show do not respond chemotactically to lyso-PtdCho, metabolized the labeled substrate to generate only labeled PtdCho and GPC; no labeled phosphocholine was found, suggesting a possible role for lysophospholipase C activity in the monocyte chemotactic response. Although monoacylglycerol, the product of lysophospholipase C hydrolysis of lyso-PtdCho, was not chemotactic for monocytes, diacylglycerol demonstrated chemotactic activity, suggesting that the subsequent acylation to diacylglycerol may be involved in the monocyte chemotactic response to lyso-PtdCho. Indeed, monocytes incorporated [3H]glycerol from [3H]glycerol-labeled lyso-PtdCho into di- and triacylglycerol. Based on these results, a model is proposed whereby the monocyte chemotactic response to lyso-PtdCho involves a sequence of metabolic steps which includes hydrolysis of lyso-PtdCho to monoacylglycerol and phosphocholine by lysophospholipase C followed by acylation of monoacylglycerol to diacylglycerol. Diacylglycerol would then act as an intracellular second messenger that could activate or facilitate the chemotactic response.